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Volumes 68-71 
Aggregation 
problems, formulation of several versions, 
analysis from recursion theoretic 
point of view, 70, 69 
Algorithms 
for circular retrieval and k-nearest 
neighbor search problems, description 
and analysis, 68, 105 
for computing properties and functions of 
n-node forest stored in processor 
mesh, 69, 168 
deterministic, applications to optimal 
parallel ist ranking, 70, 32 
network resource allocation, probabilistic 
analysis, 68, 47 
optimally data-efficient, for isomorphism 
inference: time, space, and data com- 
plexity, 68, 207 
pre-analysis locking, description, 70, 193 
probabilistic, in complexity class BPP, 
characterization, 69, 125 
for sorting Jordan sequences in linear time, 
description, 68, 170 
Approximations 
inductive inference, 70, 156 
Automata 
systolic trellis: stability, decidability, and 
complexity, 71, 218 
-theoretical characterization of OI-hier- 




exponential, for real-time branching 
programs, 71, 87 
simplified, for on-line recognition of 
words in context-free language, 69, 
255 
superexponential, derivation for GriSb- 
ner bases and Church-Rosser com- 
mutative Thue systems, 68, 196 
upper, for neighbor searching, modifi- 
cation, 68, 105 
Branching programs 
real-time, exponential lower bound for, 71, 
87 
Branching time 
temporal logics, probabilistic propositional 
temporal ogic based on, description 




and categorical combinatory logic, syn- 
tactic equivalence theorem, 69, 188 
model construction, applications of 
retraction map categories, 71, 33 
relational, polynomial time computable 
queries expressible in, charac- 
terization, 68, 86 
Categories 
retraction map, applications to construc- 
tion of lambda calculus models, 71, 33 
Circuits 
constant-depth polynomial-size, definabil- 
ity by, 70, 216 
Complexity 
boundary node label controlled graph 
grammars, 69, 136 
computational, open problems, arithmetic 
theories, 69, 1 
data, space, and time, optimally data- 
efficient isomorphism inference 
algorithm, 6g, 207 
inductive inference, 69, 12 
polynomial cores for intractable sets, 70, 
54 
systolic trellis automata, 71, 218 
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Complexity classes 
BPP, characterization, 69, 125 
exponential nd probabilistic, relativized, 
comparison, 71, 231 
reversal-space-, time-reversal-, and time- 
space-bounded, for nondeterministic 
single worktape Turing machines, 70, 
179 
Congruence 
observational, on finite terms of CCS, 
modal characterization, 68, 125 
Constraints 
on null values, in database relations, 70, 1 
Functions 
definition and evaluation, use of term 
rewriting and applicative program- 
ming, 71, 186 
higher type, specifications, theories, and 
models with, mathematical foun- 
dations, 68, 1 
partial recursive, identifiable sets, position 
of corresponding index sets in 
arithmetical hierarchy, 68, 185 
symmetric, computable by constant-depth 
polynomial-size s quences of boolean 
circuits, characterization, 70, 216 
Database systems 
relational model: functional dependencies 
and constraints on null values, 70, 1 
Decidability 
systolic trellis automata, 71, 218 
Definability 
by constant-depth polynomial-size circuits, 
70, 216 
Definitions 
functions, use of term rewriting and 
applicative programming, 71, 186 
Density 
polynomial cores for intractable sets, 70, 
54 
Dependencies 
functional, in database relations, 70, l 
Generators 
two-way random, characterization, and 
impossibility of deterministic poly- 
space simulation, 71, 131 
Grammars 
attribute, machines for, description, 69, 41 
graph, boundary node label controlled, 
basic definitions, normal forms, and 
complexity, 69, 136 
Graphs 
boundary node label controlled grammars, 
basic definitions, normal forms, and 
complexity, 69, 136 
succinct representations, 71 181 
Gr6bner bases 
superexponential lower bound derivation, 
68, 196 
Emulations, ee also Simulations 
cube, ring, shuffle-exchange, and two- 
dimensional grid networks, 71, 143 
Equivalence 
syntactic, establishment between categor- 
ical combinatory logic and lambda 
calculus, 69, 188 
Finite terms 
CCS, observational congruence, 
characterization, 68, 125 
modal 
Hierarchies 
arithmetical, position of index sets 
corresponding to identifiable partial 
recursive function sets, 68, 185 
OI-type, automata-theoretical charac- 
terization, 71, 1 
Inference 
inductive 
of approximations, 70, 156 
complexity, 69, 12 
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isomorphism, optimally data-efficient 
algorithm: time, space, and data com- 
plexity, 68, 207 
Isomorphisms 
optimally data-efficient inference algo- 
rithm: time, space, and data complex- 
ity, 68, 2O7 
Languages 
context-free, simplified lower bound for 
on-line recognition of words, 69, 255 
modal, for characterization of obser- 
vational congruence on finite terms of 
CCS, 68, 125 
Lists 
ranking, optimal parallel, applications of 
deterministic coin tossing, 70, 32 
Liveness properties 
whiLe-programs, syntax-directed analysis, 
68, 223 
Locking 
pre-analysis, description, 70, 193 
Logic 
categorical combinatory, and lambda 
calculus, syntactic equivalence theo- 
rem, 69, 188 
probabilistic propositional temporal, 
description of two versions based on 
temporal logics of branching time, 70, 
97 
synchronization tree, for non-deterministic 
programs and specifications, 68, 254 
M 
Machines 
for attribute grammars, description, 69, 41 
Turing, see  Turing machines 
Models 
higher type, mathematical foundations, 
68, 1 
ideal, for recursive polymorphic types, 71, 
95 
lambda calculus, construction, applica- 
tions of retraction map categories, 
71, 33 
Networks 
large, simulation on smaller networks, 
71, 143 
processor, solution of game tree problems, 
69, 168 
resource allocation algorithm, probabilistic 
analysis, 68, 47 
Null values 
constraints on, in data base relations, 70, 1 
O 
Operators 
polynomial jump, definition, 68, 146 
Polynomial cores 
for intractable sets, density and com- 
plexity, 70, 54 
Polynomial time 
relational queries computable in, charac- 
terization, 68, 86 
Probabilistic analysis 
network resource allocation algorithm, 68, 
47 
Problems 
aggregation, formulation of several ver- 
sions, analysis from recursion 
theoretic point of view, 70, 69 
computational complexity, arithmetic 
theories, 69, 1 
game tree, solution on interconnected 
processor array, 69, 168 
list ranking, applications of deterministic 
coin tossing, 70, 32 
search, circular retrieval and k-nearest 
neighbor, algorithm description and 
analysis, 68, 105 
Processors 
interconnected, solution of game tree 
problems, 69, 168 
Programs 
branching, see  Branching programs 
non-deterministic, and specifications, syn- 
chronization tree logic for, 68, 254 
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term rewriting and applicative, in 
definition and evaluation of functions, 
71, 186 
while-, liveness properties, syntax-directed 
analysis, 68, 223 
13 
Queries 
relational, computable in polynomial time, 
characterization, 68, 86 
Ranking 
lists, optimal parallel, applications of 
deterministic coin tossing, 70, 32 
Reducibility 
infinite sequences to random infinite 
sequences, 70, 186 
Representations 
graphs, in exponentially succinct way, 71, 
181 
Resources 
in distributed network, allocation 
algorithm, probabilistic analysis, 68, 
47 
Reversal 
and space and time, simultaneous 
relations, for nondeterministic single 
worktape Turing machines, 70, 179 
Sequences 
infinite, reducibility to random infinite 
sequences, 70, 186 
Jordan, sorting in linear time with level- 
linked search trees, 68, 170 
Sets 
identifiable partial recursive functions, 
position of corresponding index sets 
in arithmetical hierarchy, 68, 185 
intractable, polynomial cores for, density 
and complexity, 70, 54 
Simulations, see also Emulations 
deterministic poly-space, of two-way ran- 
dom space, impossibility, 71, 131 
Printed in Belgium 
large networks on smaller networks, 71, 
143 
Sorting 
Jordan sequences in linear time with level- 
linked search trees, 68, 170 
Space 
and time and reversal, simultaneous 
relations, for nondeterministic single 
worktape Turing machines, 70, 179 
two-way random, deterministic poly-space 
simulation, impossibility, 71, 131 
Specifications 
higher type, mathematical foundations, 
68, 1 
non-deterministic programs, synchroni- 
zation tree logic for, 68, 254 
Stability 
systolic trellis automata, 71, 218 
Syntax 
-directed analysis of while-program 
liveness properties, 68, 223 
Theories 
arithmetic, for computational complexity 
problems, 69, 1 
higher type, mathematical foundations, 
68, 1 
Thue systems 
Church-Rosser, commutative, super- 
exponential lower bound derivation, 
68, 196 
Time 
branching, see Branching time 
polynomial, see Polynomial time 
and space and reversal, simultaneous 
relations, for nondeterministic single 
worktape Turing machines, 70, 179 
Trees 
game, associated problems, solution on 
interconnected processor array, 69, 
168 
Turing machines 
nondeterministic single worktape: 
simultaneous relations among time, 
space, and reversal, 70, 179 
Types 
recursive polymorphic, ideal model, 71, 95 
